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Abstract
Today`s society is increasingly opposed to wicked problems, such those concerning social,
health or environmental issues. To handle these complex challenges in a holistic and
sustainable way we need more innovations to deal with their multiple impact. D.schools
have developed a specific human-centered training that enables students to deal with
wicked problems (Rittel, 1973) and to come up with innovative ideas for these type of
problems. The educational goal is to enable students via a design thinking process to
become future innovators. We suppose that an important element of the education is to
address the student´s creative self-efficacy. Our observation at the Potsdam and Stanford
d.schools shows evidence that creative self-efficacy can be mediated by methods, trained
tools and via specific settings, such as working within multidisciplinary teams in an open
space, etc.. We surmise that creative self-efficacy is a cornerstone for the personality of a
future innovator. In brief, building on Bandura, creative self-efficacy refers to one’s own
believe in his creative abilities. Without this belief we cannot even try to ideate, develop or
implement a service or product, nor will we innovate. To check in a quantitative way if
creative self-efficacy is really significantly addressed in d.school training we measured this
skill at D-school Potsdam with a nine items questionnaire.
In this paper, we discuss the results of a longitudinal study over eleven months. The aim is
to gain insights into whether d.school education adresses creative self-efficacy, and if so,,
are there changes regarding student´s creative self-efficacy with a design thinking
education at the School of Design Thinking in Potsdam (D-school)?
With this aim in mind, this study is a first step on this promising way to contribute to the
discussion on how to train a future innovator.
Keywords: design thinking, design thinking education, D.schools Potsdam and Stanford,
creative self-efficacy, questionnaire
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1. Introduction
Design thinking methodology as taught in d.school education aims at fostering abilities,
for instance in meta-professional learning and creativity. ‘Design Thinkers’ are trained in
understanding and creatively transforming cross-domain knowledge as well as
integrating different expert domains in creative problem solving processes. A core claim
of design thinking education is to build up a person’s trust in tackling problems and to be
able to deal with uncertainty. This trust in the one’s own creative capability within a
uncertain setting is called creative confidence at d.schools. The importance of creative
confidence in design thinking has been made clear by David Kelley (2010), founder of the
design agency IDEO and one of the ‘fathers’ of d.school educations, who stated that
design thinking rather evokes creativity than creating it:
„To me, design thinking is basically a methodology that allows people to have confidence in their creative
ability. Normally many people don't think of themselves as creative, or they think that creativity comes from
somewhere that they don't know—like an angel appears and tells them the answer or gives them a new idea.
So design thinking is hopefully a framework that people can hang their creative confidence on. We give
people a step-by-step method on how to more routinely be creative or more routinely innovate. (…) And
design thinking is basically a method that allows people to have confidence in their creative ability.“
Interviewed by Carl von Zastrow, 2010.

Also Rauth et al. (2010) identify through an interview-based study creative confidence as
the main learning d.school teachers want to impart. They developed a model illustrating
the hypothesis that design thinking is a learning model towards creative confidence. Via
learning a range of methods and by internalizing the design process, certain mindsets
are built and this leads to creative competence and creative confidence.
Creative confidence seems to be essential for future innovators. Via gained insights –
based on interviews in d.school context – Jobst et al. (2011) identified five crucial skills of
an innovator´s personality. These are open mindedness, t-shaping, empathy, dealing
with ambiguity and creative confidence. Maybe the most promising of these skills is
creative confidence. The skill creative confidence is promising in the context of
innovations and has not yet been scientificially developed. The term creative confidence
describes the same phenomenom as self-efficacy (Bandura). Self-efficacy in short refers
to the belief in one´s own abilities in a domain-specific context which at d.schools is a
creative one (creative self-efficacy). Bandura mentioned four sources of self-efficacy,
which are enactive mastery, verbal persuasion, psychological as well as affective states
and social learning. Via transferring Banduras sources of self-efficacy observing d.school
education, it is obvious that creative self-efficacy is addressed by d.school education. In
the upcoming paper The Faith Factor (Jobst et al., 2012) propose to use creative
confidence and creative self-efficacy as synonyms, that allows to build on a elaborated
concept with validated measurements.
The question remains whether a design thinking education at d.schools mediates or
fosters creative self-efficacy. In self-efficacy research there are exisiting questionnaires to
build on (Jerusalem&Schwarzer, 1999), There is research done in the field of creative
self-efficacy (Tiermey&Farmer 2011, Gong, 2009) in spite of that we could not build on a
questionnaire addressing creative self-efficacy in students within a design, nor design
thinking context.
The following definitions refer to what the questionnaire measures
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2. Definitions
2.1 Self-efficacy
In this paper, we work with Albert Bandura’s concept of self-efficacy. Bandura defines
self-efficacy as follows:
„Perceived self-efficacy refers to beliefs in one’s capabilities to organize and execute the courses of action
required to produce given attainments.“
(Bandura 1997, p. 3)

Self-efficacy therefore supplies the necessary conditions for taking action under risk. If
we don’t expect success, we will not act or take risks. If we approach a creative problem
without substantiated optimism and confidence in our abilities, it is unlikely that our
project will end up being successful. Successful problem solving therefore is not only a
result of the amount of knowledge a person has already internalized, but, as Bandura
puts it, of belief:
”Beliefs of personal efficacy constitute the key factor of human agency. If people believe they have no
power to produce results, they will not attempt to make things happen.”(Bandura, 1997, p. 3)

This statement has fundamental impact, meaning that even if we are able to implement a
required action we already know about, we will perhaps not do it because we believe that
we lack the necessary capacity to succeed. Bandura puts this as follows:
„People’s beliefs in their efficacy have diverse effects. Such beliefs influence the course of action people
choose to pursue, how much effort they put forth in given endeavors, how long they will persevere in the
face of obstacles and failures, their resilience to adversity, whether their thought patterns are self-hindering
or self-aiding, how much stress and depression they experience in coping with taxing environmental
demands, and the level of accomplishments they realize.“ (Bandura, 1997, p. 3)

This clarifies that self-efficacy beliefs influence many motivational actions leading
cognitive and affective processes of human beings (see also Jerusalem, 2005; Satow,
2002). Self-efficacy therefore can be seen as a crucial precondition for coping
successfully with complex challenges in the most diverse fields, regardless of the real
individual level of skills.
However, Bandura defines self-efficacy as a general and non-area-specific concept and
thus applicable to diverse situations and indicates therefore that self-efficacy beliefs
might vary regarding specific areas. Building on this, the concept of self-efficacy has also
been applied area-specifically, in particular in the field of creativity by, among others,
Tierney&Farmer (2002), Gong (2009).

2.2 Creative self-efficacy
In this context, the concept of creative self-efficacy came up, as stated by
Tierney&Farmer (2002):
“Working from Bandura’s general definition of self-efficacy as targeted perceived capacity, we defined
creative self-efficacy as the belief one has in the ability to produce creative outcomes.“
(Tierney and Farmer, 2002, p. 1138)

To measure this described skill we started a study.
Based on earlier research we assume that d.school education might have an effect on
the creative self-efficacy of those who take part in a design thinking education at
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d.schools. To find out more we started a study to gain data and insights. hTe question
arises if a specific background of the d.school trained people may impact the mediation
of creative self-efficacy. Does someone trained in art understand the training better than
for instance a mechanical engineer? Does a certain number of internships, nationality or
gender have an impact one’s own creative self-efficacy? Does D-school education really
address all trained people independent of their experiences and other personal aspects?
Our assumption is that people who are older have more positive confirmed experiences
than younger people but we assume that D-school education addresses the creative selfefficacy of all D-school participants what background and pesonal aspects they might
have.
Therefore we formulated the following hypothesis.
Hypotheses 1
Student´s creative self-efficacy could be addressed by a D-school education independent
of team experience, age, gender, nationality number of university degrees, number of
internships and discipline background.
Hypotheses 2
The Design Thinking education at D.school in Potsdam has an impact in terms of
creative self-efficacy. The scores based on subjective post-test will be higher than the
(mid- and) pre-test scores and there will be an increase in creative self-efficacy.

3. Method
3.1 Participants
Participants were students, who took part in the D.school education in Potsdam. We only
included data of students who completed our questionnaire in all three points of
measurement. The sample consisted of 9 males and 10 females. The age of the students
ranged from 23 to 31 years, the average age was 26,44 (SD 2,39). The participants
came from 7 different countries, the German representation was the most numerous
(68,4%). Study areas of the participants appeared very interdisciplinary. There was no
study field, which was represented significantly more often than others. Most of the
participants said that they already had one university degree (73,7%), 5,3% had PHD
and 21,1% had currently no university degree. The majority of students declared that
they already had team experiences (73,7%; moderate team experiences 26,3%).
Furthermore 52,6% of the participants had already done two internships in their previous
careers (15,8% had done one internship, 15,8% had done more than two internships,
15,8% hadn’t done any internship).

3.2 Materials
Our questionnaire consisted of 20 items that were mainly taken from the literature, but
also formulated by the authors to meet our specific purposes. The measurement of
creative self-efficacy (9 items) was based on the self-efficacy scale by
Jerusalem&Schwarzer. This one-dimensional scale of 10 items originally capture the
personal conviction of to successfully mastering difficult and critical demand situations.
High internal consistency for this scale is proved – Cronbach’s Alpha varies between .80
and .90 in German samples. The scale was slightly modified to highlight the creative selfefficacy. Bandura stresses the influence of self-efficacy on a motivational level. We are
interested in observing that with a change in motivation whether the creative self-efficacy
score also changes. The extrinsic and intrinsic motivation for the participation was
measured with three items per scale (6 items).
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D-school education addresses multidisciplinary teams and we are interested to know
more about the role and impact of being an experienced teamplayer for the development
of creative self-efficacy. To measure if participants see themselves able to work
effectively in teams, we designed a scale, consisting of five items. Additional informations
was also gathered by our questionnaire about student’s age, gender, nationality, field of
study, number of internships and university degrees as well as team experience.

3.3 Procedure
The D-school education in Potsdam is divided into two semesters: first the Basic Track
and second the Advanced Track. The first step of the process is a homework
assignment. For the second step a selection of applicants will be invited for a two-day
long so-called D-camp working on a Design Challenge. After being selected, circa 80
students with interdisciplinary backgrounds start with the design thinking education at Dschool. There were three times where we measured and handed the questionnaire out.
The first point of measurement was three weeks after the start of the first semester Dschool, the Basic Track. The second point of measurement was in the last week before
the end of the Basic Track (after four months), the third point of measurement was in the
last two weeks of the Advanced Track (after eleven months).
For this study the questionnaire was handed out for all three points of measurements to
the students during a regular D-school day in the normal D-school environment. After a
short description, students had the chance to ask questions, in case the purpose of the
test remained unclear. Because the questionnaire did not have a time limit, the time until
the last participant handed in his test took approximately ten minutes. Due to the huge
number of participants, we instructed the students to remain quite and stay at their seat,
in order to avoid distraction.

4. Results
4.1 Reliability analysis
The measuring of team performance, intrinsic and extrinsic motivation achieved a very
low degree of reliability. Therefore results from these scales will not be reported. The
creative self-efficacy scale based on the self-efficacy scale from Jerusalem und
Schwarzer achieved an acceptable to quite good internal consistency (Table 1).
Time of measurement

Cronbach’s alpha CSE-scale

1

.743

2

.806

3

.854

Table 1. Cronbach’s alpha for the Creative self-efficacy scale at all three times of measurement

4.2 Changes of creative self-efficacy scores over time
Several oneway ANOVASs were used to check whether students differ in their creative
self efficacy scores depending on gender, nationality, number of internships, different
fields of study and different team experiences. No differences could be explored at all
measurement points. In addition there couldn’t be found a significant correlation between
age and creative self-efficacy scores. Paired T-tests were used in order to assess
whether there were significant changes of creative self-efficacy scores over time.
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Creative self-efficacy scores at the first measurement point correlated significantly with
creative self-efficacy scores at the second measurement point (r=.531, p<.05). But there
were no significant changes in creative self-efficacy scores (t(18)=1.023, p=.320). In a
second paired T-test changes in creative self-efficacy scores between the second
measurement point and the third measurement point were examined. It turned out, that
there was a significant increase in creative self-efficacy (t(18)=-2.620, p<.05). There was
also a significant correlation between creative self-efficacy scores (r=.549, p<.05).
Nevertheless, if one considers the whole measurement period, a paired T-test revealed
no significant changes over time (t(18)=-1.624, p=.122). Table 2 shows the means and
standard deviations of creative self-efficacy scores at all points of measurements. The
illustration represents the means visually.
Point of measurement

CSE means

CSE standard deviations

1

3,1287

0,3671

2

3,0417

0,396

3

3,2719

0,4103

Table 2. Means and standard deviations of creative self-efficacy scores at all three points of measurements

Picture 1. Means of creative self-efficacy (CSE) over time
CSE (1.point of measurement), CSEP 2. Point of measurement), CSEPP (3.point of measurement)

Besides an ANOVA with repeated measurements, five factors were calculated in order to
examine whether there were differences in creative self-efficacy scores over time
depending on age, natonality, gender, number of internships, team experience, university
degree, discipline background. No significant effects could be found.

5. Discussion
To better understand if design thinking education at D-schools makes a difference in
terms of student´s creative self-efficacy we conducted this study. A central point for

796

Conference Proceedings

Creative Self-Efficacy as a Cornerstone for an Innovator`s Personality

d.school education is the assumption that the design thinking education at d.schools
adresses people in general with multiple backgrounds.
The first hypotheses is that student´s creative self-efficacy could be addressed with a Dschool education independent of their team experience, number of internships, age,
nationality, gender, university degree and discipline background. The results show that
there were no significant differences in D-school students in rating their own creative selfefficacy. There were no significant differences of creative self-efficacy regarding
discipline background, gender, age, nationality, number of internships, university degree
nor team experience. Whatever the age, gender, discipline background etc. there where
no differences in the creative self-efficacy score over time.
Our second hypotheses is that the design thinking education at D-school has an impact
in terms of creative self-efficacy. The scores based on a subjective post-test will be
higher than the (mid- and) pre-test scores and there will be an increase of creative selfefficacy.
The second hypothesis could not be confirmed because our hypotheses was that there
would be an increase in the creative self-efficacy score over time. We could show that
the graph from the first to the second point of measurement has not a significant but
rather a slight decrease. Within the second and the third point of measurement there was
a significant change in the creative self-efficacy score. If we look at the graph over the
whole time of the study there is a slight increase and this change is marginally significant.
This result is due to the decrease in the graph during the first and the second point of
measurement and this leads to a light increase over time. The second hypothesis is not
confirmed,but it could be that in future research with a bigger test group this hypothesis
could be confirmed.
For trial reasons we looked at the data and compared the 19 students who attended only
the Basic Track and we saw another pattern. The Basic Track students started with a
lower score of creative self-efficacy than the Advanced Track group. But at this end of the
Basic Track this group had a higher score of self-efficacy in comparison to the Advanced
Track group. We do not know the reason for this and further research is needed.
In addition, the reason that we could not find a constant development of creative selfefficacy could be that creative self-efficacy needs a specific amount of time to be
fostered. It could also be that the Advanced Track offers more creative self-efficacy
stimulation. Students might feel that they are not well enough equipped by design
thinking training. Therefore some students continue and attend the Advanced Track to
deepen their D-school experience.

Another explication for the results might be the factor time of both Tracks. The duration of
the D-school terms are not long enough to foster significant changes in one’s belief in the
own creative capacity. What should be kept in mind is that the Basic Track has only a
duration of four months with four different projects, one week, three weeks and six weeks
projects and the Advanced Track a further four months. In creative self-efficacy research
there are currently few studies on the development of creative self-efficacy over time.
At d.schools there is no evaluation in the sense that the students do not get marks.
Although for the test it had been announced at the beginning that participation at Dschool will not be graded and the tests were answered anonymously, in spite of that, we
supposed that there might arise a desire of the participants to rate themselves as more
creative than they actually are. This effect might be either consciously as a self-serving
bias (Miller&Ross, 1975) or unconsciously due to upward comparison using a group as
yardstick that is likely to score higher on creativity than average. The students could
similarly give an answer which they suppose is expected and thus they feel their answers
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are socially required. A further explication is that the scale of the questionnaire (1-4) is
too small and that there is a ceiling effect, meaning that there is no possiblity to rate the
own perceived creative self-efficacy as high as it is perceived.
The absence of significant differences in the pre- and post-test test might be due to
several reasons. Some words in advance regarding the selection process. The D-school
is open for students who passed the selection procedure. Students have to apply at Dschool and the first task is a homework assignment to hand in. If the homework is
selected, the student is invited to a two day long design thinking workshop the so called
D-camp. After being selected after the workshop, the students are invited to start their
design thinking education at D-school in the Basic Track. Within the first three weeks of
the Basic Tack there is a one week project and the half of the three week project, the
students participate in after the first point of measurement is finished. The moment of the
pre-test is after the D-camp and three weeks after the beginning of the Basic Track. It
might be possible that the design thinking education fosters creative self-efficacy very
early in the D-camp or later in the beginning of the Basic Track. It is possible that in this
period there is already a significant development of creative self-efficacy. This could
explain why there is a very early increase in creative self-efficacy and that this increase
has already reached the maximum limit at this point.
Another reason for the results could be that students are preselected by the D-school
assessment (consisting of a written application with a task to solve and a two day long
workshop called D-camp). Students who were selected after the D-camp and were
invited to take part at the D-school´s Basic Track might be only students who are already
had the traits of being creative self-efficacious.
This explication is fostered by the comparison with IT and medical students and the scores
of creative self-efficacy during the first point of measurement. We tested a small number of
medical and IT students to get a first impression of whether the creative self-efficacy score
might be different. By testing these two groups we saw in comparison to the D-school
participants that there was a significantly lower creative self-efficacy score in the first point of
measurement. Due to the number of participants we could not claim our first impression that
D-school students exhibit highly creative self-efficacy. To be able to build on this insight we
need to measure a larger number of participants in the future.

Study Limitations
The absence of significant differences in pre- and post-test results concerning creative
self-efficacy might be due to several methodological reasons. The sample of D-school
students was quite small so it was presumably more difficult to generate visible effects.
The amount of attention given to the test group as a whole was not sufficient. There were
a number of students who did not participate in all of the three points of measurements.
The instructions might be insufficient and the students could not understand what the
questions were about.
Additionally, the study did not show a constant development of creative self-efficacy. This
might be due to the fact that the questionnaire measures in a reliable manner but it might
be that the questionnaire did not measure the same features. Might be as well that the
measured construct is not creative self-efficacy. Another reason for the study result could
be that the measurement does not have a perfect reliability.
Another way to explain the results is that students who enter the Basic Track already exhibit
highly creative self-efficacy. This might be a reason that there were no significant difference
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between the measured time periods. This is supported by the data. As the scores of creative
self-efficacy show, there is already at the first point of measurement a high score of creative
self-efficacy. On a scale of 1–4 the score of the mean is 3.13.
In addition the questionaire is a subjective one and relies on self-rating. Self-efficacy
theory predicts that people will perform better when they believe they have the
skills necessary for success. This subjective questionnaire was our main instrument to
measure if students scored higher in creative-self efficacy after their participation in Dschool. The questionnaire is given before the selection process of the students, before
the D-camp or at the first day at D.school, to make sure that the student’s answers are
not socially-desired (Barton, 1958). In this case it could be that the students do not give
an honest answer, consciously or unconsciously. We chose to work parallel to the
subjective questionnaire, which is based on self ratings, for an objective evaluation of
creative self-efficacy.
We do not know if creative self-efficacy increases as well in the other disciplines nor if
students for instance from IT engineering, design or medicine have in comparison to Dschool applicants a different „level“ of creative self-efficacy. We tested only a few
students from IT engineering and medicine and there were indications of significant
differences in the creative self-efficacy score. Because we did not have a big enough
control group, we cannot make this claim.
After discussing the possible reasons for the results and the limitations of the study we
would like to now draw conclusions for our future research.

Future Research
Our study shows that there is a need for additional longitudinal research in the field. As
we discussed above, there are aspects to consider in further research. To be able to build
on the results we need to repeat the testing to gain more significant data.
A bigger sample group, more precision and a higher amount of points of measurements
would give us a better idea about the run of the curve to interprate. The same is valuable
for the other scales, such as team performance, intrinsic and extrinsic motivation, which
must be modified due to the inperfect reliability. In future research we expect deeper
insights when we check the relation between team performance and creative self-efficacy.
There were some indications in the data that there is a close relation between these two
areas.
The duration of D-school terms is not long enough to cause significant changes in one’s
own creativity. What should be kept in mind is that the Basic Track has only lasts four
months. Interesting goals for coming research is to check if it is really possible to change
the belief in one´s own creative performance in a short period of time, which was in the
study nearly three weeks. We will need more research with better adopted
measurements, more precise settings, a longer term and a bigger testing group to better
understand the skill in the context of design thinking education at d.schools. However,
there are as well some promising findings concerning the relation between team
performance and creative self-efficacy. We are convinced that that prospective research
could contribute to the discussion of mediating creative self-efficacy in teams of
multidisciplinary students.
In the future we have to give more attention to the test group and we will get to know more
the students and their motivation to (apply and) continue with the Advanced Track.
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Furthermore, we have to study and measure the Basic Track and the Advanced Track
separately. We have to add at least one more point of measurement at the beginning of
the Advanced Track. More points of measurements give a better understanding of the
development of creative self-efficacy if it be a graph or a curve etc.. Regarding the above
mentioned facts, we have to be careful in drawing conclusions about the collected data.
To be able to draw conclusions about a possible increase in the creative self-efficacy
effect during the design thinking education, we need to repeat the testing with a sufficient
number of participants of a test and control group, to really gain reliable insights.
It would be interesting to measure sample groups to compare the creative self-efficacy
score in the first point of measurement. The group should consist of other student groups,
for instance multidisciplinary design master courses, IT engineer Master courses, etc..
There were some indications that the D-schools students are significantly have a higher
level of creative self-efficacy than the small sample group of IT engineering and medical
students.
In addition to our two hypothesis we looked at the total amount of the data and found a
shared tendency among members of the students group who will attend the Advanced
Track. At the beginning of their design thinking education they are more creatively selfefficacious than the group of students who will only take part in the Basic Track. We would
interprete and label this first group “creative enthusiasts“ and the second one as “curious
creatives“ We will have to measure both Tracks and compare them to see if there is a
significant difference in the creative self-efficacy.
On the hand, the data shows that we have to rework the questionnaire. It would be
important to find ways to improve the reliability of the questionnaire. We will enlarge as
well the scale (instead of 1 to 4) from 1 up to 7 to make the scale more sensitive to
changes. On the other hand, we have to rethink about the adequate measurements in
d.schools contexts. We think that we could develop and add to the questionnaire
supplementary items regarding Banduras sources of self-efficacy. We consider Banduras
four sources of self-efficacy as an interesting approach to better understand how the
creative self-efficacy could be fostered by training.
In our study we measured „the whole package“ of d.school education. To better
understand which methods, tools, technics or settings are especially powerful in fostering
creative self-efficacy we plan to test, supplementary to a subjective questionnaire, some
promising methods, tools, settings etc. in small, but objective experiments.
This study is the first step on a promising future research path in learning more about how to train
an innovator´s personality.
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7. Appendix
Age:
Sex:

M

F

Nationality:
Field of study:
Have you acquired university or other degrees already? If yes, which?
Have you done internships since you left school? Where and for how long? List no more
then three.
Are you an experienced team worker?

 Yes

 Moderately

Not at
all true

1. If problems get in my way, I always find solutions for them.
2. I can always handle unexpected situations with my
creativity.
3. No matter what challenge I am faced with, I will solve it
successfully with my creativity.
4. I have the capacity to deal with creative challenges).

5. I have trust in my own creativity and I am therefore not
worried about any potential troubles that could arise in a
process.
6. As long as I strive hard enough, I always manage to find a
creative solution for difficult problems.
7. If problems arise that need a creative solution, I can handle
them effectively with my internal energy.
8. I will find a solution for every problem.
9. I can solve new and complex problems in a creative
manner.
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 No

Hardly
true

Moderately
true

Exactly
true

